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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a hot electron 
(HE) implanting efficiency when a MONOS- type memory 
cell is written and improve scaling property. 
SOLUTION: This storage has a channel forming region 
provided on a substrate surface, first and second 
impurity regions SBLi, SBLi+1 which sandwich the 
channel forming region and become a source and a drain 
during operation, a gate insulating film 10 composed of a 
plurality of films on the channel forming region, a gate 
electrode WL on the gate insulating film, and charge 
storage means (carrier trap) which is formed in a surface 
opposed to the channel forming region and in the gate 
insulating film 10 while made discrete in the film 
thickness direction and implanted with hot carriers 
excited by an applied electric field during operation. A 
bottom insulating film 1 1 in the lowest layer constituting 
the gate insulating film 10 contains a dielectric film, 
which makes an energy barrier between the bottom 
insulating film 11 and the substrate smaller than an 

energy barrier between silicon dioxide and silicon and exhibits an FN electric conduction 
characteristic. 
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t. 

±fEf^ ^> /i-m-ji^.mwzM [6] L ffi #D i nmm:fff^ ci 

ffio 

[If 4 1 iA;Jf:bcffi* tz.^±m^Vim\^h^ t # . 
^ha>^ 2i!k?if3?l:^*-;/ hjiu^ hn>-, 

T aA $ ixTl ^ 2) if *ii 1 Md.Mi<D:¥m^it^mi^mm.^ 

s. 

r 'i'^ — y/i' hvn-^" A (FN) i-^^-v '^i^m.%Bm-^ 

•A^, ^^b^^y -^A;^ h c y^C-i^'^^^ (B S T : B 
a X S r T i O3 ) ^'ft^f h y J>.m<r>m)[\, 

(if*ii7] ±.m'f-vt&mm.^mf^-ri,mtvx. f 
-/W7u>>5r/i, (PF) mM.^^^^t:^^-rm\Lm±it 



±temi, m2mmrBmm3mmt^^i.. 

Mo 

lit*!! 1 O I ±fe^ 1.^2 ffilS;iS1gife<7?M^a^ L 
±iE^ 3 ««;0S¥-«-i|SfOi^»«7!i^ b 5 IS*3l 9 IE® 

[i«*rii 1] ±mmiisxifm2mm±i>zm^^titc 

±fE^ 2^M*fe®l*5r*iiii«Mt--5» 2 #tii^i: 

±§E^iiii^i±ias2gij^t(orajc. ±.wm^<r>^^ 
D \-v.y:^:^^r-mimm^ixx\.^^m^mi sie^w 
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IE h -J/ U p f Bi^f^'s^^fr^-rm.itm<o s 

[ft*ii 19 1*" VM^mMm<DS i H#> K^StJS 1 X 
1 O20atnis/mm3 i tXgl^lgjjtlS 1 8 IE«co:=F»5gtt 

te h -/mBm^mm. u p F'e?g#tt^*i-^-(kM<7) s 

^JS±co/< ■;/ 7 r ^-(bfli i , 

1 7 tE«(^;p»^tti|^jf ^te«^Mc 

So 

[at*«2 5J 
f^^Jc y — ^ * fciS K W t 5) ^ 1 *5 J: T/m 2 

y- vt&mmt. 



(li*^ 2 6 1 h A#fe^lK<7) S i HtK V K^S^S^ ± 
IE h y ^iffe^K=l:«f^ L P ¥ ^m<^t^^^-rmtn<0 S 
i H* ^ K^ffiJ; 9(g:<.^lt*]S2 5 iS^(D:F»3gtt*» 

(i»*JS2 7] V J^mm.m<DS i Hj1?>- K^«/i5 1 x 
1 Oa'atras/mm' J: 9 (SV ^li^^S 2 6 i2t&W^»^tt 

[if 3tt^ 2 8 J i«^^M<7? S i HjK^- K^-S;4^ _t: 
IE h y T'je^aSrWfife b P Fe#!^t4 $r^i-^jba<7) S 
iH^VK^SSii? l«T£A_h(B:lNii*tS2 7iE«(0?F» 

Iif3i?il2 91 m^t. 

±tEf- ^^/^ff$J*««E±tcWg $ixfc1S^(Da/4^t>/i 5 
±iE^ ^^/i-Jgfig^^jci^KS] Lfc® F*1 J3 J: |S] {3 

^' h a 2 fc?ff2?«Bt* V hx.\^^ ho'^^ ^i^Tt- -y 

±fEm 2 T^mmmm<Dm 2 ®^ t , 

±IEm#^a^^/i5_hfE|| 1.^2 «i6gt;ij^^S;$ix, 

m#iiw#so^^;fli^«i45±fEm 3 mi^%:-fr- Lx^m^ 

118*113 0] JitE^l, m2®J^i45:a^roa^«@U 
±fEm 3 ^i^;*^ b -5 2 9 IE 
lil*rS3 1 1 mmt. 

m&^^^^/i-m^mi^^t^iA.x-mm.mmizmf&$ix. m 
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Itf *rs 3 2 ] ±K|g 1 Jo J;!>'^ 2 ^*iei^^«RBcDenSn 

Sffi^, 3. 3 vti.Tt-r5M*ii3 1 fe«<^^s^ti 

*i6#)®i^fti)d^t3aA$*X7t*i/ h^v-i? hd^-fi, ±fE 



2:^^^mm?^izpji7E.nm^ihL KU'C -^m&^^M 

[if*«3 9l K^^^fcHL^Ci, ioJ;l>'||2^^ 
!^«Bl$74^bttA$4xfc5j^ y h^u^ hBXcS':3< 2 t' 

iOmiENliD;^f6]$r^xTllc;^tt5-rif*rl3 4fEt6co^» 

x^^\jcmmmwm^ik\z^n^h,x\,-i,mM^. 

i^'S F N h y ^ J; 19 ^ 1 ^^ife 

[lf*iS4 ll m^BttC, ±fe^ 1 *7t(4m2^^!|^^ 

m\z'^^-^!tiX^^-^iXX\^^mM^ . iEfthv^^y 

fcfi F N h >-^^ y ^'^^(c i t) i@SiJ{;*5-5 V tg L 
T*«{WJ!w?l < & < lf*JS 3 4fE«0^ifMtt^^<*fE 

2 1 rS^^tr, ±^mi ioctt>*«2^^#)^ 

iis*ri4 3 1 ±tem#*a^^(4. ■r<4^< tt>^gi5 
[it*ii4 4i vi!&m.m\±. ±.u=f-^^-j^mf^ 

fee 

mi^±(oy<yyrmtmt. 

mA-±t fiumt)- hfii>mti)^hf£^ is*« 4 5 tE«<o 
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I 0 0 0 1 1 

mm^t^titim^wm^^ {m^\€. monosm^m 

V:^\^^ ha^'. y ^ it^<y h^U^ ha 

[0 0 0 21 

: lOOMHz) <t f^^<7)#^ 
^T-et^^^c7) 1 0 0 M s e c/ir/K7)*#iZ^^5S^J: «9 1 
[0 0 0 31 ^ !J fi. Sffif Srt^l^-r 5 

loating Gate) ^.m^tAz. ^ mM^m^^t^w-Mmz-m 

^WL^^fz.^ esjxtfMONO S (Metal-Oxide-Nitride-0 
xide Semiconductor) ^^^}£'hS'^^a 
[0 0 0 41 MONOS^:^S^tt^^i$:>^y -Cfi. 

mM^w^^v^mz.^^x\^^mA\Lm [s ix Ny (o 
<x<i. o<y<i) ] m^'^fz.\xv v-fm\YMiim. 

tr. mM^w^'^if^. vi^^-f\^^mm:m^m^tAz.^ s i 

[0 00 51 ^(ov :y^-f\^ii^mmzm^mz ^)-^ mss 

^^*(7:>mi§f(^1^«l#tt;5^{g:TUic< v\ :L<Df^^^ mo 



h>^^^/\^mmmcoy^^-v mon 

[0 0 0 6] MONOSl!^^}f^«^^y-C-mP^^y 

t9. ^(0/L*^)(CtlK>'-twu*fe^fli4'il^<0flim (1. 6 
nm-2. Onm) J: «9 i¥ < ^^"t" ^ DT I ^ 

iiSfiO. 1-1 0ms e c fM^T^^/c-h^^T ^lf: I \ o 
^•9. t^e5fe<7?MONOSa^^C0^S^t4^^y T-ti. ft 

#ftfe5V^^^x-■^»^;t#ti?i<^:•) ^+5>icrSS$"tt 
fc:^'^. 1 O O )u s e c ^^^PS^T'fo 5o 

[0 0 0 71 *#iZ.^i«fi£^cit^%;t^<iriSj$<t:t^ig 

fc<!r;itf, hic h □ > (CHE) 

h^:/v=^-37;5S^^$;Jxfc7!i5 (IEEE Electron Device L 
etter 19, 1998, ppl53 ) . ZCOy — y^-^^ Kt±AMM 
ONOS h'y'^'J^^^Xit. mi^M}±^'^^^y2<^^l 2. 

[0 0 0 81 ■^iT:'— g3fiiC/iroT. ^^(DCHE^ 

:^m\z^^iL\z2mmw^m^i^:tj^z. tizx ^ i 

"Extended Abstract of the 1999 International 
Conference on Solid State Devices and Materials, T 

okyo, 1999, pp. 522-523" X\^. y — ^tV\^^>m(0 
mi£WAD:^r^^Aixm^T 2 t:'-'y htSfg^CHEr^Ai:- 

"y/<-;^y--K" ^m{zx-:>xm^^^^'mf^f)-m,<m 

(0 0 0 91 

CHE ^£A ^ :/c7)M ONOS ^(D^W^^^ p< ^ y T' 

\y^iym\zA. 5vum.(oms.^M73*^'Si^^x^^ . ±t£ 
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[0 0 10] ^^m(DB^n. w-mm^mmit^ixti^ 

[0011] 

o>-, /<y^^y^4^:yh^u^hci>', 2 iJcaj^c^M 

7}n-/ h^\^^ ha:/^ h^U:^^ h a x<v K 

loo 1 2] ffigtd. _btfi;j< hAjfi^^fi. :7r^^- 
/ hV^^ A ( F N) h y V^m^e^ltti 

-to ^fz. wm^muntLx. ^^ti^u^^^. mtm 
ftv-y^i^, mti^/^=^:^T . mtr/i^ 

>^ ht3>'f=-f>A^t5'> (BST:BaxSrx-, TiO 

i^^x±.tmmMt\^x^t^. mtmtiyv =^>^ 

^\ »stw. ±m^'-hi&mm^mfS.-t^mt\.x. ^ 
—/u^uv-^/u (PF) m^&m^\^^^'rmtm^tz 

N N y >^m^e^i^tt*:^-rj&^^it. P f h > 



[00131 iis-ir- hjgft^ti. STSec. ±fem 1 ^ 

^A$ix5m2mi^^. ±femi, ^2®igPp^{c:i*^ 

±ffimi. m2^igcPp1or)^3Sigccbar-WL. _h 

tem#ss^^7$5_hfe^ 1 . ^2®i^^cff^;5S:$ix. m?^ 

gt$i^TV^^, fg#<7)^'^, /c<h;tfi\ _bt£mi, ^2 
Mi*;^^fflS^coS^.SgL/c«^^^f3t^Wt. items 

t/m2®igc±J:iff^^$nfcy-- hmi^<t . ±f£m3®igE 
±i:i?F^^^n/cy- V'mMiy^'^f^m^9^m^\xX\^^^ 

[00141 z.(o^-w^^^Mmzi%Mmx\t. :»g6y 

tc^mm t nmm^mm'^n^^j: n o r §y > ^ y ±y\^:^^ 
:^mmxh^o 'Amy-:^mmx\t.. mi^mmmm- 

TOQ^i ioJ:c/m2ii|^J::>ftL7«^y h^>v>';^^755M 
[0 0 1 5 1 -^fz. y h^>i;^^^\t. \.^ib^^M 

ioJ:t/^ii::*'f^tv:@st5:>fi::^ixrv^5#M^^y 

:^^^mmx^ ^ti. ^mmxi-si. fzt^\^^<hJ>^ 
fi&mm^m< Lx^ MONosm\z:^^t^^m<Dmitm 
^ti^:xmitmtm^%^mvx t<om^. ^mw^ 
mmx(D^wm\tL^u.h-tfz.mz^ ^<y-7 rmtm^^ 

[0016] i^^m<Dm 2 (om.^^z%hT-m^\^^m{^ 
^j:^mi^xxfm2^'^i^m^t. ±te^-t-t^y^?F^^® 
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BB<^S iH^> K^S;55 1 X 1 0 20a tins/ mm3 J: «9 
[0 0 171 *^P^(7:>^3om«^jwf^.^^9^tt^2g(^ 

?i^l5l:J^J:l>'m2^«i6it^?ilfi|ci:. ±tS^^^^yuff^^^i 

h:3iU^ y>7 7^ y h^l/^ ho 

±ts>^'- hmmm\t. i ^^mmmfiA<Dm i mm 

±tmi, m2mmmm(^m^mmvt:immmm 
[0 0 1 8] :^mm(om4(Dm^^^zw.^^m^\^^^^i^ 

-f-^o ^m\z^ ±.mmii6xv'm2^f^^mmm(omu 

MEE^. 3. 3VUTt-r^o ^/c. »ig{c:. _hieP|3^D 
mEE ^ - K^fl::^^ <h S tg <t ^ y u =¥ -Pt^ 

(0 0 1 9] 1St^fc:'>y K iZ^-^co^fzi^:. ^miz. 

±femi, ^2^*E4^^i^(^/<-YrxPPAD^«=^3$UL 



[0 0 2 0] ±mm 1 ^^^®i^{|Jj7:>^b)3lA$n/c.^l^ :y 

*®«ct::>rtr^ Lfciffii^T% ^ i ^m^mmmzm^Lx 

2 ^m,^mm(Dy<-( T:^mnjj\^ ^mz t xm^ iA^^ 
notzt^^z^ ±mm2^^^i^mmm^-hfs.A^ixfz^^ 

mf&mmzn\^i.tim^x\ m2^m^mmmzm^L 
y)K ±t^m^wm^^p^xy^y h^u^ h^>;5^^A$ 

[00 2 1 ] l^^ttiL^iC. fc^tiiL.^^<7:>S.«m^^ffly 

^^mmm^izm-^com^^ l k vmEE^^io t . 
5o ^fz. m^^y V(om^\^\^mz^ Jtie^i joj:L>* 

^mm-^<Dmf^mujj\^^m:^xm^ihi-o 

[0 0 2 2] ^mtCfi. _htem 1 ^Jifi^^i^ 

wn^'y h(om^{z^.Lx{t. ^jm^z. ±mmi^tzit.m 
2 ^m.^mmm^ b a a ^ ^x±.mmmwm^^\z ^^^^ 
j^:^\^<Dmm\z^m^ixx^^$ixx\.'^^m^^. m.m 

[00 2 3] z(D^mmi±^mm^mmm^xxi^(Dm 

it::^}feT-(i. ^^^^yu;j^>y h:3iu^ Ha 

x^>::5^>J^y h-niu^ ho V, 2 7jfciif5!^mgi^ 
y h^l-^ hn V. S^^y h o >'^/c{3:^<> 

KFbT h>-t-yi-m'i7£JwSHL:rc7^:ix h^UiJ' h D>'^. y 
4 /^{^ K > ^ ^ 1 ^ l±m 2 ^»eiK!i®®/ii^ 
•b. *?5VMi^-^^./b^®;)^?5^#gQ^|^{-fiA-r 
5o ^C9<h#, :y h U h a h >^wujfe^^c^ 
^TS<50^T'fc5 5K hAjfe^^t ■>!; =r>^^^/N^<DS 
tg^C0:3i^wU:^^-ptM^^t)g^T^A$iXSo 
T-li. roots' hi^l6^^^SS<^<7^:3:•^^/^^■-|^t^/i^ 

fz.. ^vj-^mm^(o^mt\^x. t<\z:i^vj:^i&mm(D 
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;^^(7) KU>r >^^:/JDmEE^. fc^;itf 3. 3 Vi^Tt^ffi 

[0 0 2 51 f^*^tC(l. fctK,\tmi^fz\tm2T-m, 
( 0 0 2 6 J 

[^p^cD^;^(7)ff^flg] ^ 1 mmmm 

Mil. M21, Mml, Ml 2. M22. M 

In, Mmn;6W h y >>>^iyt{C^-^ibttTl^>5o 
^^ib\ (g]i-efi. 2x2f@(0;^^y by:yiy:^^Mi 
1, M2 1. Ml 2, M2 2<o;9-;T^-ro 
[0 0 2 7] ^^^V h7>v^;^^<0>$r'- hJi^ fTr<t 

t^T. f5]— trtca-r^^^y h^^iy^^Ml 1, M2 

1. ■ •(D>5r*- ncSE^$nri^-5e 

^fc^ ftfecOfT{CjR-r5>«^y h^Vv^^^^Ml 2. M2 

2. ••-(O'ir'- ?7-K^WL 2(c:S^j^$ri^^o 



[0 0 2 8] #p<^y hy '^i^:^$^(Dy — ^^K 17— K 
- K:^f^<7:)ftfe::^«y{ci?s«9'g'3ftii<7)^^y h ^ vv^'^^-^^co 

KU^VIi, t:'> h:^r&l<D#ii^B L 1 . BL2, BL 

y-fe/UTU^Tli. b: :y h::^f^CO#fciiaB L 1 . BL 
[0 0 2 9] |gj2{^. Z(D;^'eV ±/i-Tl^^ CD4 X 4im 

(®Jt:':y h^S B L 1 , SBL2, lll^L?il^ 

^'^y h^l^<^ h^-fl-LX^m^'y hmSBL 1 , SB 
L2, •••{c^^^n/c;^ ^/u-id^ (^t^^:yh^MBL 

1. MBL2, •••) t/)^hti:^o ±^'y hmUBL 1, 
MBL2, >r=l-/j;i-6iijb'> h^S B L 1 . SBL 

2, ■"(D±.mizW'fj\znm$ti. ±i^t\^x^fj7^ hy 

^yVtt^j:^X\^^^o wtL??Ot:' h^B L 1 — B L 3 
{C^n-^nSnLT^!?— K^WL 1 . WL2, 

tT;=^ h^>r >^4^(cids$tbTv^5o w<7:)j?«^yir/W'r u 

/dt h^S B L 1 ^ S B L 3 lll:^L?SV> 

[0 0 3 0] [i]3(i. «-;^^y-fe/^^1t^i-'5n^-t^> 

/c{lp'>^/u) SUBP^(7)^®fIiJl;i. n ^^^^64^7)5^gA 
$niz:iJc$tvTiiJb^-:y h^S B LtWiy — ^I^S SLt 
f^m7^mm^:i^\^^XJfm^thX\.^^. WWi^y H^SBL 
<tSijy-^MS S L<hcorBltw}^^n. ^7- K^WL/ii^5^ 

[00 3 1 1 'f-^^-ji'jfmmm^izit. vrnwrni 

WL) ;6^S®$tLTi^^o -^J::. p 

fcT^y '>y 3^^(doped poly-Si) . XJ^doped poly-Si 

ccfflS-r5f=--^^^/i-:;^r^or)S$ (^'-hft) fi. o. 2 

[003 21 ¥-vymm\o\^. Tmt-hms^. ^^v 
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M.mmm 1 1 . m^tm 12. y^&mm 1 3 /)-hmf& 

(FN h:/^^>'U^^l::^) $rffii^5o ::coF N h v^^yu^ 
^t^li. e^J;itf J VD(Jet Vapor Deposition) ^tz 

V^/^^-T^-yb^ (PF) 

®$ixTl^5fcii6. — //uHV^-f A (FN) ^ 

<7)®Me^#^^^-ro (FNh>-^^/uM 

6. 0 nm<50i5iaF^T-iS:«6^;i t;^5T*#. :i:iT*li4. 

[0 0 3 31 ^^tMl 2fi. /cir;tf^5. 0-8. On 
m(D^it'yl) 3i>'(SixNy (0<x<l, 0<y< 

1) ) m^^hmm^inx\^^^o ^.f*5> _hispFs^e^ 

(LP-CVD) {zX^i^m^h.. m^\Z^-r ])T hy 
yzff)'^^<^'^}xx\^ho mtm\2\^. /u:7u:/ 

(PF) m(om^^M^'^^^^^-t. 
[00 3 41 vy y'mmm i 3 mtm 1 2 <i: <d#® 

i^^tL^o h ^y^^^^l 3 ^HTO (High Temperatu 
re chemical vapor deposited Oxide) ^9 L/C 

s i 02^^ LTt>J:i\ Vy-fmmmi ^t^cvnx 
5o h'>:7*'$6^Ki 3c;:)^Ji:(i. (!7-K^ 

WL) t^h(D:^--j\-(r)^x^mmz^^±\^xf-^m^ 
^m^^m^(D^TPi±^m^fzMz^ mv^xhz. on 

[0 0 3 51 ccoj: h^Vv^^v^^cOS 
y-;^^S S L ^ ^:^$iEi^««^^7i->iiAffilc J: «9 
(0 0 3 61 ot'{^. i<^«{*:SffiSUB±{wy-h#&f|^ 

h>^-M\Lm^m\^^x:^-VM^mmm\ t^t 

tlMA. O nrngSff^^-r-So JVD?£T'Ji, S i N 
<7)^^^fcl3:J[^^=-^. y X/^;^^C^KS^^zeii^>ri^JgT- 



1 ^I^K-r^SuCT^AQ^S^ LT. *lg(*:*tgSUB 

/ci: ;tJl*NO#GiM^'T"8 0 0°C. 2 0#t5if^{\^ 
^-r5o o^"{c. /c<i:;t(i\ L P-C VDffil::J: »9gft: 
>y (S i N) ^^Ita^-tt^o ^COf^. :iOQC V 

D^{C^L. tzt:ti^. Tl^^=^r (NH3) ;^^#ffl 
M + T 9 5 0°C. 3 0#(7)j)DS\^M. ^V^T. NoO;?/ 
^#iaM + T8 0 0°C, 3 0#<7:)AD||ftM'^^^Tl\ CV 
D^^iE^fiP FfeB9#{4^.i^-rs i NM^FN h^^^ 

[0 0 3 71 o#lc. yf^ bJ^mmmi 1±{Z. L P-C 
C/iJ'nn>'^>' (DCS) ^ T ^ T ?r ig-g- L 

Lx\.'fj:\.^t mitm(om^^ y^t^ i>-:^m < ^m^j:m 
mmm^^xtfj:i^z.tf)^h. ^co-^in/^tu^JiL^^^fe^i'tc 
mi&itvtz±x\ nkcommitT.mxmmv'r^^itmcD 

tctx.\imm^tm\zx^m^tLx. b^ymmmi 

3^3. 5 nmt5<^?F$fi)t-r5o ::<7:^ia^^k:{i. tztx.\i 

6 nmmf^^H. z.(Dm^xT^<D-mitmm^m'PL: 

m^tm 1 2 coft^^fliSTJ^ 5 n m /c^^o 
[0 0 3 8] ^'-hm^ (r7-K^WL) 

^^^iC/^;;CTt:' :y h^?f^^b. ^PalJfi^ 

[0 0 3 91 ^w^-C\ MONO SM:^»^I^>^ ii h 

mmiti^tzm^. ^'^x(DONom(r)mmitm<DmMm 

(14. 0/5. 0/3. SnmT-fco^Co w<7)ONO^ 
[0 O 4 01 o#'{:i. Z(DX'?yj:m^(0^m^\±;^^V 

(oy<^ T ^^nT^misxifmmz-Di^x . h^vv^ 

:^9M2 1 Iw2 hcOT^-^' iZitfS^^rCTt::!^^ 
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mmi oit. gfjt'^y hUsBL i + im(D^imm. m\ 

ha>;5^&A$n. ^(7:^PH^<7)m3M«tC|i7^>> h:x. 

[004 1] p^^y hy:yrJ^^M2 l\Z^i{^m^i^^ 

M^ttfc^ ^/HS^td 3. 3V. y-^^<h UTltBg-t- 
^ h^B L 2 ICO V. >lS^^tl/c!7— K^WL 1 

J:t/#Na*^!7-K^WL 21C0 v^RiJbD-f rtt(::cJ: 

^9. ^"^V V=7l^iy:^^U2 KDV — y^t Vi^^l^m^ 

3. 3Vi)mi}\[^h.^(DX\ ^-y^^/uf^fry — 

M« (iijl::^^^/ K^S B L 2) ;!i-bm^;6^^l&$^X. S 

[0 0 4 21 -:^> S>PHIil. t-?S:bibp<^y 
^M2 1 (Dm#^®#i^(7:»t"-:y h^B L 2fliJ<7:)^a 

2m^\z. h^UiJ^ h uv^iAtwJ; 

ji^^A^tL^o 
[0 0 4 31 ij!^l±iLB#tC(i. y h^>-v?:?^:$^M2 

li\ e -;/ h^BL 3fiy) ^y-;^<^L. fc:'^/H^BL2 

^^v^T)^, ;^^y h^>v^^:^M2 1 J; «9Mtc*l^<Op<^ 

t^'ry h^B L 4omfi^lS:^-t-^o :inicJ:<9. b ;/ h 
^BL3t;^ti. p^-e]) h^>^v^^^M2 lOL^vMiim 

^>^P0^<7)S/ESi*o:&f^SriS?tc-r5r l5]^>iK^ai 
[0 0 4 41 m^x-n. ^■Y^-yi'±mf)^h. h^^^itmi 
^-]) >i^^m\^^xmM^^\<tk< ::.t\:iX^rf^o tct 

K^WLl. WL2. "tC-SV. 5t^^l^^SS@(7) 
t:''yh«lBLl, BL3. -••tC5V. @ <D t' -^^ h 



^BL2. BL4, • CT^^-. p ^3i/USUBf::5 

tX\ ir/ur^^/ii5^T^:)H5o :i<7)<l:^. r^^ig«f± 1 m 

§o ^fc. mi, m2ffii^^-SLTm^i--5t#fi. 
±X(D\^'y hmiZ5VX'\^mitLt-t^o 

[0 0 4 51 4fc. vS^ >^ KPbI h>';t^/umi5fiicSeja 

r>iii/uw^OT'{^}^bfct»tflgT\ :^TC0!7— K^WLiC 
f>ff^<D-^'S;m. /c<!r^tf-6 V^^^DL. ^T(7:)iiJ t^'^y 

hy yy'iz^X^h.. ^:LKi^^^h.x\.^f:zm^ t 

[0 0 4 61 tz,^x\ yf^bJ^i&mm\zm^tm^m\^^ti 

;t-/u.isi/ h:3iu>:7 h D v^iA<7:>^Jcy — i: KU-t'>'PBl 
ftt^^i^ii^S^taA^^-iSS^ttSfci^tvltiy — ^ . KU'-f 

^ l'^^^ >m\:i^±\^fz^<:y^^/i-—{zx «9 ^^y -t/u 

ifx\.^^^mt^i-DX\.^tco 
(0 0 4 71 El 4ic. ^(D7t^hM.mmmi.zmmi^}) 

5 0 0 p A/|im^S<ti-^<h. t^e*. >^'-hS;5^0. 
2 2 um(Dm^\Z vm/EJi 5 Vigff^T-U;5^W^JD 

t-^ ^/mEE 3 . 6 v^&f)^mi\^mfjim±(Dm&mx^ 

[0 0 4 81 wiKC^L. :*:|ISBff^fliT'li5j^' hAjfeg^^ 
1 1 /-)5FN h>-tw^gft:^7!>^?:>/^^r my^X^fz. 

1 <!: *>y =3>^<^>jL;t-yi,^— ptg/iJS. 2Vi)^h2, 1 



(11) 



ft#P 2001-237330 



iz^ V —^mi^ir^5 0 0 p A/' fxm^-y^j.T(ommm 

^mmi i^FNh>^'^/i^mtm/)^bnm'r^zti,zx 
^m^^^m&^i IX s^m(Dmim\z%nv.fz'm^xY 

^ h\Z'y^—h9:(D^^-'V :y^^^m^h\z\^^ z. 
[0 0 4 91 ^fc. :^mmmmx\t. *#iA^S#<7)Ku 

[00 50] :$immmmxu. h Msmmm 1 1 t\^x 
mmm^mm<Dmf)^hmj^\^.^(ommm^\z>v 
mm) ^^t^z.tx\ ±m\^tzt^m^mmf)^^hti 

[0 0 5 1 1 lI]5:JoJ:T>'ia6tw. *IIJSff^ftSi6(t ^ ^ ^ 

1 (om 1 1 c ^ . m^m i (om 1 1 c ±x\ ^^-t 
^'jThy^yym^i&m'r^tzMzmwj^m2<Dmi i 

d tt^hf^h. M^V^mz^ mi co^l 1 c ^ LTti. fc 
^;i{^NH3 RTN-S i ON^^fflV^^o Z.(Om(Dm 

^T-ii. iy]} =i:^mm^mmiti.xmmtiy]) :=^i^m^ 

Til, fzt:t\t. NHg RTN- S i ON^^M^No 

ow^m^^x^mi[:Lxwmi.tzN2 owmits i o. 

^Srfflt>5o ^<^S^g^ik<30i§gT\ NHsRTN-Si 



[ 0 0 5 2 J meiz^ir^ ^ y h ^>v^;^^{cjott^?J< 
lie. 1 1 f <b;^-b?i6o m 3 09^1 1 f II. ^-^^ y 

r h7^;^7'tfc;6^i^to;:^< . m2(Dmi 1 eitm3<Dm 

1 1 f ?f^fi!cC0/ti^>tr»<^«Ei->5^T'fc^o 

mi COMI 1 c <!r /ci:;iJl*NH3 RTN-S i 

ONSI^ffll^^o 47t. ^2(7)1^1 1 etLXn. fzt 

y ^^'^S^t:^ (DC s-s i NK) Srffli.^-5o |g 

SCO^l 1 firUTft. T hv ^ ^ui^yl^ (TCS) 

^m^^tzLF-cvDmzx^nmvtzi^'j =^:y^itm 

(TC s-s i Nm) 4'fflV^5o 

[00 5 31 Iii7 jo^t/IUS t;iDC S-SiNi:TCS 
-S i N<7)FT I R;^^^ h/l-^^LfCo DC S-S i 
NTIIS i -UmW) : 2 2 0 0 c m-^-a) . R 

rjN-Hmm mm : 3300c m-Ki-s) /)mm^ix 

TV^^o — TCS-SiNTil. N-Htifblltt^PJJ 
^tlT^^^/J^. S i -H^!i»li^5i:^mffl'J^nTl^/.^ 

[0 0 5 41 gj9lr. K^^^tf^b/c^mS:*^ 

^-r, TCS-SiNirDCS-SiN ^Itm l^tzm^ 
\z^ N~Hyr^> ]^^^mn^K^±^^j:^':^'^^K S i -H^' 

> K^gii 1 ^{^t'rc s^(ojjm&\^^z.tj^^^^j^^^-D 

ti^ —mz. s i Nm^pcomu y:f\ts v 

lE(DmM^hho Zcofz.^. TC S - S i Nflfg: K ^ V 

[00 5 51 uAz(Dmmmx\±. h i^*6^K 1 1 755. 

^>m. mt-^it'^') ^:ymi6xxf±.mmmm(ok^■f)- 
ho>-^r>A^:$? V (BST:BaxSrx-iTi 

03) m. 5/ h y '?ix^<7){prtL;5^sr*3ftT^/cJi 
(00 5 61 ^ 2 mmrnm 

m^izm-r^o m2m^mm\zi6i^xh. mKoisimm 
i6xxim2(o^mm/jK ^co^^mmx^ ho 
[00571 (mote, m2 mmmmizmh;^ ^ y h ^ 

-^<0>^'- hJfelS^/-)^ ilb'-y hUS B L i m(0 
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-hmmmi Oh tf)-hm^^tix\^^^o m^'-hmm 

mmi 0 a\t. Tm^^hm\^. y^^hM,mmmi I a (f 
N hiy^^ji^mitm) , mitmi 2 a, hy^mmmi 3 
a ^-bw^^tbTv^-So mmi:i. y-hfi&mmi Oh 

Tm^^hmj:^. yt^hj^mmmi 1 b (fn 
mtm) . m^tmi 2 b, h^y^mmmi 3 b;^-^it^ 
^nri^^o h Ajfi^^i la. lib, mtmi 2 
a , 12b. h y ymmm 1 3 a , 1 3 b 

mi^J£?F^fiStw:fcJt^>J^hAit6^jai 1, g^t:Mi2, 

10 0 5 8] f^-^r— hte^^ 10a, 10b Fb^CO^^^ 
10 0 5 9] - <7:>>ir- h$fe^^«i^cO?f^^fl. ^-r. m 

oh-f>^^f^m^':^m\.xmi^^H^o '^m\^mti^')^ 

:Vi^SrtT9o ^UT. ^--hJfe^^lOa, lObJiCO 
$68^W/65^*$ix. >;r- hjfe^^l 0 a. 10bFal7^5^ 

^^1 AXm^^f^^mx^y^^<y^^W±'r^k. 

10 a, 1 0 bJilc:^*^^;^:^!:^^^^;^ h-/^N'M. fci: 

[00 6 0] :L(0;^^V h^^v^^^fi. ^l^]^ff^® 

h^JdOV. ^»^$nytl7-K^(Z5 V. ftfe</)t:-^y 
il5^;<^y h^^-i/^^^coy — KU-OFBTIW3. 3 

fSi'O. ^(D~U^^i;^VJ>^m^mi 1 a^^clil 1 h(0:i~ 

^-ji^^—mm,i:m7LX^- vmmmi o a ^/cin o b 
[006 1] ^(ox.o^^^m^^^^-vi^mm 



a^i 0 blcst^^®#iA;z^-c-ii. :/—^tV\y^i^m 
mmMi 0 b--<7:>$^iA;^;6^^^i-5c 

[0 0 6 2] ic^£tlbP#(C{i. ;^^y h 7 >^ ix^ (7)§g 
KU-r >ir1-5f^^T\ gijy — ^^S S L i , SSL 

5o ^tttcj:*}. Ku-r v{|Jj(Ot'^/ h^tc. y^y 

[0 0 6 3] f^^r-fi. mimmMmtmm\^i.x. ^ 

(0 0 6 4 ] m2^:^?f^Sgtd:Jol^Tt^. ^"hA^^^l 

la, iib;O^FNh v-t^^i-^fb^;!)^ b ?i 5 <h 7^^ ?5 . 

1 a, 1 1 h(D:r.^.jU:^--mmfiK V^^<Dmitm:i^^h^ 

3. 3 vssici&j^^n^o ^i^c. :ioKu>r>mi±<7) 

t:'y f>^^#EE-rSit:^^>i5/^<^ t'^/ h«:7^y ^^-v^ 
[0 0 6 5] >ii6. m2^;^?ggg^c:iol^Tt. >5^'-hS6 

10a, 10b (ommmt lt, m i ^i^ff^^tcio 
[00 6 6] msmwMm 

[0 0 6 7] fui 1 , mi 2ii. msmMmmi::^^^^^ 
yir/uTwi^. mi, m2mmmmt{m 

L, Z<0?t^])±/^Tl^^X'\t. =&J?<^y h^^*/:^^ 
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Mil, Ml 2, -co— :^<7)=2 V h a— yb>^^^ 

S^^i-^Mi^^C L 1 a , fl&:Src0 3>' h cz— yu>5r— 

i-i$?'c^^;^^y h^>'i/;^^M2 1, M2 2, ■■ (0—-)5 

tL\ZiU'^^K^. m \ l{C^oV^T^i. #*JiSJ^;65^'^^^ 

=7 $r(i $ A/T-PiffliJtCMO Slg3g<D^S^ h =7 V v> 

^^;^^?F^^$^^TV^5o — HI 1 2 {c::fcu>Tfi. 

[0 0 6 81 lai 3 joj:i/{gii m^mmWi^^^ 

5 h 7>v>^^1t3gco0iJ^7r:-t*, mi 3t::^t^7<^y S 

®75-?>7KhA*6a^i 1. M^ki^i 2, vvzf^mmx 
[ 0 0 6 9 J >jr^- hjfe^^ 1 0 (omTm(D^- V j^mmm 

1 1 i)^^^^-J\^^\^W\m\(DW\\f^y hms B L i . S B L 

i + 1 ±{cj^:ffiL. 't<D'7f.vj^mm^<om^n^±i\z^ 

[0 0 7 0] ^(D?^^V V'7>V^^'^o:>m^X\±. tct 

1 eja^^i^^^n-So ^> hcz"/u^*- hcG 
-/uy'-- h c G ^^f^^-r 5o 

[00 7 1 1 ^<DXo{z\^xm^;^ixfch^>i;^:^^ 



[0 0 7 21 —JJ. mi 4 {CTfk-f- ;^ ]) h^>i>::^'^{Z 

ish-x. 't(Dy-hmmmmj^mt. mi stmmxh 

h9>'i>:^^^t. mi scorns t^^j:^ . =3>hci— yu 
hCG t . gijt'-^y h^S B L i . SBLi+l^/c 

>ffiT^r0^^{::57^g|^ tXfc 2 OCT) > h n ~yU/r^ h c 

Gt^^-hmmmi o(Dmmy<^->(Dm{z^ mmmi 

[0 0 7 31 ^<o?^-e}) hvi^z^:^^(Dmf&x\^. fct 

hlg^^l 0 <!r ho— /U^^r^ hCG^TS 

S'Jt^'^y h^SBL i -f lflJj{;-^PB^6^)(c5^gtLr. 

yu>5r— hCG h*6^^1 0<Dmm^<^ 

^<yi^-f~^o ^tl\Z^V. 2o<7)=r> hn— he 
[0 0 7 41 :i<DX^\zm^^i\fz;^^V h9>^i^7^^ 

fcmnuos h7:yi^^i^^m^^tix\.^^, ^/c, m 
(7:^mm&mm (yf^^^ hmm) p i , p i + 1 ^m^^ 

ixri>'5o ^<^n^^^l^1&Axmf^l.r:iy^^>y hm^ 

:^xxfifj:mm(D±ux{t. m^wm^^^^t^oNom 

>^(D^- hmmmi 0 a , 10b$r^LT=i>^hn 

—/u^'-'hcGmm^n.x\^'^^, z(Dm^^— hi 5 

[0 0 7 51 ^mmmm(0;<^V h^l^ZyJ^^n. ^<D 

^^-hmmm(DMTm<D7n bJ^i&mmi itLx. mi 

MMM^X^ LfcF N h ^^^^ V i^V^i^^Tjk-t^iti^ I) 

^^ffi!l<0 Ji^^/W:2j^-|^g;if5g^.f[:^CO^^CO 3 . 2 e V J: 
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SrfflV ^fc L P - C V Djttr J; «3 ^^Si b/c^fkS^^ffll ^ 

-So 

[0 0 7 61 SIR<^- hMOS h^>v^x^^(i. «tiA 

m^miz^tm^wm^mmmm^ intern 

SS^^'— HMOS h^>':/;^-5^C0L#V^{it^JEti. 0. 
5 V <i: 1 V <i: (Dm\zn'^$Hho 

[0077] z.(D?i^v h'7>i>:^^n. mimi&mm 

T>5r— hjfeg^l^l 0 a ^fcfil O bl^(^:^r-V T h ^ 

-T'lCL^SA^iX^o Z.(0^^^ ^> h /U/r— hCG 

[0 0 7 81 i^^. wCQj:9^^:^v!fetcJ:«9^-hJfi^^ 

[0 0 7 91 :L(Dm^\2-^X'\t.. T^^y ir/K;oK-fII<D# 
»#i2^^iC^.M^c^mi)5tl O/i AJL^T^/h^<-e#-5o 

n — yl.>>^^ h C G ^^Ji^ L X fiO ;< ^ y ir/b 
[0 0 8 01 hy>^v>'^-3^(^iig 



<;^tt5i-^^*09m#/5^Sa$ixTv^5f|iJ^y-^i: i& 
Ku>r v<t-r^rS]^T\ siiy-;^^s s L i . ssl 

[0 0 8 1 1 mimmwmtmmi^zLx. ^ 

H:/^^y filing h>^>y >^^^ffiixTm^^§i 

[0 0 8 2 1 ^3^ffi?f^Sg^C:^oV^Tt. ^> ^^^^ 1 
la, 11 b;?i>FN V:y ^-f\^-mcm'h^hfSi^Z. tt^h . 

la, 11 b(D:3i;t^yU:¥— t*e*(50^fb:K;^^ b 
>y h^UiJ^ hn:/(D?4A^*;d5±;0^t? . t**^I^CS# 
3. 3 VflgiwjS®^tl5o ^fc, C:(7) KU-r VSlEco 
ii:^75^^fp$^J■T:•^. l^mirLT. '^'^ h:gC0>^^'5r— y 

5o 1 ;^-^yir/u{C2 t:'':y h^##iAti^/c:^. 1 h'':y h 
[0 0 8 31 ii^Tco^:^?F^^.-e(i, 

[0 0 8 41 m4mmmm 

mi5\z. m4^jgjF^ggic:>^^NOR§!;>^yir/br u 
>f <D[Hi?Sigi^, Hied. Sf^T^^y ir/ur u-f 60^® 
lii^. ^1 Ttd^i 6<DB-B' m\^r^-Dtimmwif}^h 

[0 0 8 51 wOO:^»^tt^^y iSgr-Ji. t:'>;/ 

±y-;=^m im2±m tmy-^m {m2Em) izm 

mit^^Xl^^o ±^'y h^MB L 1 {zm^ h^^'J:^ 
1 1 ^^M.rgi|fc'-/ h^SBL l/^mm^i^. ^t:' 
y h^MB L 2{zm^ hv^^i^:^^ S 2 1 ^^LTiUt:' 
h^SBL2/^5S^$ixTl^5o ^tz. ^y-^BM 
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s L 1 izm^ hyVC^^tJ^ S 1 2 ^^LTiijy— ;^^s 

10 0 8 6 1 suf y h^s B L 1 tmy—^Bs S L 1 

ji. n=^ y 2 8) ^^^mmm.$ti. g^Jt-^y F^SBL 2 
twiy—:^^ssL2t(om\z^ h^^'O^x^M 

2 1 -M2 n;!j53fe?ygEM$nTl^'5o ^ (DaiScJfe^iJtC 

^^v^;^^ (Sll<irS12. 3^ ft, S 2 1 S 2 2) 

[0 O 8 7 J 17- Ki^Tf^lcl^^i-^;^^!; hy>i^y^^ 
Mil, M2 1, • •cD#>>^- h;5Sr7^ K^WL 1 ICl^^ 
SixTV^-So ^Wz^ \ 2, M2 

2. -'C0#>5^- h;65l7- K^WL 2tw^^$ix. ^fc. 

h^>v/;^^Mln, M2n. -(D^^— Vf)^U 

illf^ N^^v^;^^ S 1 1 , --(iilJl^SG 1 1 icj; ^?$tj 
iSJ$n. K^^'v^^^tJ^ S 2 1 , •••{;i3lS^^SG 2 1 

izx^mm-^h.h, mm\z^ '7-v:^\^\zmm'r^m^ 

h^>-v^;^^ S 1 2, --fiilS^^SG 1 2ic:J: *9$iJi®^ 
tL. ilK h^>'v^^^ S 2 2. •♦•HiMS^^SG 2 2irct 

[0 0 8 8] -IcONORSiryUTU-r-C'li. m\ 7(3:^ 

[0 0 8 9] m^'^mmmm \ so\zx^':^m-^^fz^ 

ICJ;I9. iOt' :y h^S B L 1 , SBL2 (3^T. SBL 
tmU) :feJ:tKgUy — ;^^S S L 1 , SSL2 (JL^T. 
SSL<h«fe) i)m^^ixX\^^, iJjb'v h«S B Ljo 
J:0^iUy-:^^S S L_b{r^^^^:/M.Tii:5:^LT. # 
^7— K^WLl. WL2, WL3, WL4, - iUT . 

n ^^ybW±joJ:t/m^5^g|JgSS I SO±I^^LTl^ 
i'J t' :y h^S B L iii]y— S l.t(Dm(D^ -7 

^^f^mmzm-r^mi^^y h^SB^7&^Ku.f i»jy-;^ 
[0 0 9 0] K^WL(^±ffiioJ:l/ftiM{t, ;d->'ir 



hBC<l:. S"Jy-^^S S Llci8i-5 y-;^ 
>^ ^ VSCttmi^^ixX^^ho Z.ixh(0^>^^ ^ V 
BC. SCIi. 7t<!:;t(i. ^ y V:}i\p\(0 :^ ^ VJ^'J 

2 8mz:t\znnhnx\^^^, ^/c mmm± 

Sr. t:'^ h=r>^i5' hBC±(ce^fit-rSit:*:y h^MB 
LI, BL2. " t. y-:^^l^^i^ hSC±\zmfA^ 
^*y — ;=^^MS L 1 , BL2. W-^:^ h 

9^ :fmzm^^iix\.^^, 

[00 9 1 ] :icONORS?-lr/ur U-Y (i, IS 1 

^'V^^ hBCioJ:t/y — h S C(^. 

{il 2 8l@CQ^-ey iryur<hlci3:ttbn^;i>^. r(D<Jr# 

m^(Dmmmmm^m<mmi^x ?^ ^ V 
[0 0 9 2 ] gij^ {m\fyV'^. my-y^W) ^^-wm 

^^iryu^mxmmx^^o ^hiz^ hmty-^^ 

^^^mm^t^HX:^^ . }1R S 1 lXltS2 

^-^m^^^fy h^MB L 1 ^/cfi:MB L 2/i^h^^m 

mn^mtiitizmmxh^, ^/c. miRh^^i^:^^ s 
1 2^fzi'ts2 2<Dm^x\ w\y-:^m^±y-:^m/)^ 

m^'y h^S B L:fcJ:r/ii]y — ;^ 

[0 0 9 3] ^4^5feff^«gT'li. masi-^J: ^td. «^ 
DVf£A"etT9c Z<Dtci!b^ #7<^y ir/^;^l?p^^-t-y^ 
y^y hv^i^^-^m^^^m^. mimmnm^zm^m 
3 (^fciiigis, me) tmmx^^o /c/cl. 

W^gijtf 5. h^S B L i , S B L i + 1 (C^A^iXfc^ 

^^(D^mmr-mimmmmtm\zfji^xh^^o ^tz. 
^^1^. 'y—vmv^h(D^^:h{^w\m\zy-y^^^iii^m^ 

*5J:c/KU>f V^FSei^S^ (i'lfc's/ h^S B L i , SB 

Li-fl) /i^?g^$ixTl-^o ^IISS?f^fti(c::Btt6^' h 

Aitfe^^i 1 mi%mmtmm\z^ FNh^^^>y 
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B LJoJ:l/iijy-^SS S L±{c:. b':yhn>-^^ 

^Ltim. '^^wi^zft^cxr7ommit&mm^ift'i.ti±mMi 

<Dm^^^^m(o^UT:^n^mtsxuw)mz<:>\.^x. y 
10 0 9 61 'S^^mzft^cxm^^^^ 
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